Benzo(a)pyrene activates extracellular signal-related and p38 mitogen-activated protein kinases in HT29 colon adenocarcinoma cells: involvement in NAD(P)H:quinone reductase activity and cell proliferation.
Benzo(a)pyrene (BP) is a polyaromatic hydrocarbon generated from the combustion of fossil fuel. Human exposure results primarily through dietary sources and smoking. Little is known about the effect of BP on mitogen-activated protein (MAP) kinases, which include extracellular signal-related kinase (ERK), Jun N-terminal kinase (JNK), and p38. We investigated the participation of BP-induced MAP kinase activation in cell growth and increases in activity of the detoxification enzyme NAD(P)H:quinone reductase (QR). In HT29 human colon carcinoma cells, 10 nM BP activated ERK and p38 but not JNK after 24 h. Treatment with 10 nM BP increased QR activity within 24 h and tritiated thymidine ([(3)H]thyd) incorporation after 48 h and reduced cell viability after 72 h. Using the MAP kinase inhibitors PD98059 and SB203580, we investigated the relative contributions of ERK and p38 to QR activity and [(3)H]thyd cell incorporation. Inhibition of ERK eliminated BP-induced QR activity, whereas inhibition of p38 had no effect on QR activity. Treatment of cells with 10 nM BP increased [(3)H]thyd incorporation by 50% after 48 h. This increase was eliminated by ERK but not p38 inhibition. In conclusion, 10 nM BP activates ERK and p38, but only ERK contributes to BP-induced QR activity. ERK, but not p38 activation participated in [(3)H]thyd incorporation. In summary, BP influences cellular signaling pathways at concentrations present in routine human exposures.